Corticotropin-releasing factor mediates the antinociceptive action of nitrous oxide in rats.
Exposure to nitrous oxide activates brainstem noradrenergic nuclei and descending inhibitory pathways, which produce the acute antinociceptive action of nitrous oxide. Because corticotropin-releasing factor (CRF) can produce activation of noradrenergic neurons in the locus ceruleus, the authors sought to determine whether it might be responsible for the antinociceptive action of nitrous oxide. Male Sprague-Dawley rats (250-300 g) were exposed for 60 min to room air or 25, 50 or 70% nitrous oxide in oxygen. Brain sections including the hypothalamus were immunostained for both c-Fos (a marker of neuronal activation) and CRF and the percentage of CRF-positive neurons expressing c-Fos was determined. The functional consequences of changes in CRF were investigated by assessing the effect of intracerebroventricular administration of a CRF antagonist (alpha-helical CRF9-41, 20 microg/10 microl) on both activation of locus ceruleus noradrenergic neurons and the antinociception (with the tail-flick latency test) produced by nitrous oxide. Inhalation of nitrous oxide induced a dose-dependent increase in c-Fos expression in CRF-positive neurons in the paraventricular nucleus of the hypothalamus. Intracerebroventricular administration of CRF antagonist inhibited nitrous oxide-induced c-Fos expression in the locus ceruleus and the antinociceptive effect of nitrous oxide. Nitrous oxide activates the CRF system in the brain, which results in stimulation of noradrenergic neurons in the locus ceruleus and its consequent antinociceptive effect.